RESPONSE 



I. Status of the Claims 

No claims have been amended. No new claims have been added. Claims 1-12 are 
presently pending in the* case. 

IL Rejection of Claims Under 35 U.S.C. § 101 

The Action rejects claims 1-12 under 35 U.S.C. § 101, as allegedly lacking a patentable utility. 
Applicants respectfully traverse. 

Applicants respectfully submit that the question of utility is a straightforward one as established 
by the courts. As set forth by the Federal Circuit, "(O^i^ threshold of utility is not high: An invention is 
'useful' undersection 101 ifitiscapableofproviding some identifiable benefit." Juicy Whiplnc. v. 
Orange Bang Inc., 51 USPQ2d 1700 (Fed. Cir. 1999) {citing Brenner v, Manson, 383 U.S. 519, 
534 (1 966)). Additionally, the Federal Circuit has stated that "(t)o violate § 101 the claimed device 
must be totallv incapable of achieving a useful result." Brooktree Corp. v. Advanced Micro Devices, 
Inc, 977 F.2d 1555, 1571 (Fed. Cir. 1992), emphasis added. Cross v. lizuka (224 USPQ 739 
(Fed. Cir. 1985); ''Cross'') states "any utility of the claimed compounds is sufficient to satisfy 35 U.S.C. 
§101". Cross at 748, emphasis added. Indeed, the Federal Circuit recently emphatically confirmed 
that "anything under the sun that is made by man" is patentable (State Street Bank & Trust Co. v. 
Signature Financial Group Inc, 47 JJSFQld 1596, 1600 (Fed. Cir. 1998), citing the U.S. Supreme 
Court's decision in Diamond vs. Chakrabarty, 206 USPQ 193 (S.Ct. 1980)). 

The legal test for utility simply involves an assessment of whether those skilled in the art would 
find any of the utilities described for the invention to be credible or believable. According to the 
Examination Guidelines for the Utility Requirement, if the applicant has asserted that the claimed 
invention is useful for any particular purpose (i.e., it has a "specific and substantial utihty") and the 
assertion would be considered credible by a person of ordinary skill in the art, the Examiner should not 
impose a rejection based on lack of utility (66 Federal Register 1098, January 5, 2001). 

In In re Brana, (34 USPQ2d 1436 (Fed. Cir. 1995), ''Brana''\ the Federal Circuit 
admonished the P.T.O. for confusing "the requirements under the law for obtaining a patent with the 
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requirements for obtaining government approval to market a particular drug for human consumption" . 

Br ana at 1442. The Federal Circuit went on to state: 

At issue in this case is an important question of the legal constraints on patent office 
exeunination practice and policy. The question is, with regard to pharmaceutical 
inventions, what must the applicant provide regarding the practical utility or usefulness 
of the invention for which patent protection is sought. This is not a new issue: it is one 
which we would have thought had been settled by case law years ago . 

Brana at 1439, emphasis added. The choice of the phrase "utility or usefixlness" in the foregoing 

quotation is highly pertinent. The Federal Circuit is evidently using "utility" to refer to rejections under 

35 U.S.C. § 101, and is using "usefulness" to refer to rejections under 35 U.S.C. § 112, first 

paragr^h. This is made evident in the continuing text in Brana, which explains the correlation between 

35 U.S.C. §§ 101 and 1 12, first paragraph. The Federal Circuit concluded: 

FDA approval, however, is not a prerequisite for finding a compound usefixl within the 
meaning of the patent laws. Usefulness in patent law, and in particular in the context 
of pharmaceutical inventions, necessarily includes the expectation of further research 
and development. The stage at which an invention in this field becomes useful is well 
before it is ready to be administered to humans. Were we to require Phase n testing 
in order to prove utility, the associated costs would prevent many companies firom 
obtaining patent protection on promising new inventions, thereby eliminating an 
incentive to pursue, through research and development, potential cures in many cmcial 
areas such as the treatment of cancer. 

Brana at 1 442- 1 443 , citations omitted. In assessing the question of whether undue experimentation 
would be required in order to practice the claimed invention, the key term is "undue", not 
"experimentation". In re Angs tad t and Griffin, 190 USPQ 214 (C.C.P.A. 1976). The need for 
some experimentation does not render the claimed invention unpatentable. Indeed, a considerable 
amount of experimentation maybe permissible if such experimentation is routinely practiced in the art. 
In re Angstadt and Griffin, supra; Amgen, Inc. v. Chugai Pharmaceutical Co., Ltd., 18 USPQ2d 
1016 (Fed. Cir. 1 99 1 ). As a matter of law, it is well settled that a patent need not disclose what is well 
known in the art. In re Wands, 8 USPQ 2d 1400 (Fed. Cir. 1988). 

Even under the newly installed utility guidelines. Applicants note that MPEP 2107 (n)(B)( 1 ) 

states: 
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( 1 ) If the applicant has asserted that the claimed invention is useful for any particular 
practical purpose (i.e., it has a "specific and substantial utiUty") and the assertion would 
be considered credible by a person of ordinary skill in the art, do not impose a 
rejection based on lack of utility. (MPEP 2107 (II)(B)(1)) 

Apphcants assert that SEQ ID NO: 1 (and fi-agments presented in SEQ ED NOS:3 and 5) 
encodes a novel human channel protein. This assertion is supported by clear evidence that those skilled 
in the art at the time the present application was filed knew that APX was an apical plasma membrane 
protein that plays a role in the fiinctional expression of the amiloride-sensitive epithelial sodium channel 
inXenopus laevis (Staub O, et al, 1992, J Cell Biol, 119(6): 1497-506: Abstract as Exhibit A). 
Those skilled in the art during the relevant times period also knew that APX fimctions as a member of 
a macromolecular complex required for proper epithelial sodium channel function (Zuckerman et al. , 
1 999, J.Biol.Chem. 274\ 23286-23285 : Abstract as Exhibit B). APX-L (APX-Like) is the human 
homologue of APX (Schiaffino MV, etaL, 1995, HumMol Genet: 4(3):373-82: Exhibit C). As 
explicitly noted in the present specification (on page 2 lines 2-4), the protein encoded by the sequences 
of the present invention and APXL share a PDZ domain (Exhibit D). The present protein contains 
both an amino-terminus PDZ actin binding domain and carboxy terminal ATP binding and ATPase (V 
type) motif domains. It is well known that PDZ domains mediate protein-protein interactions and 
consist of 80 to 90 amino acids comprising six beta-strands (betaA to betaF) and two alpha-helices, 
A and B, compactly arranged in a globular structure. Peptide binding of the ligand takes place in an 
elongated surface groove as an antiparallel beta-strand interacts with the betaB strand and the B helix. 
The PDZ domain allows binding to a fi-ee carboxylate group at the end of a peptide through a 
carboxylate-binding loop between the betaA and betaB strands. PDZ domains are typically present 
in cytoplasmic proteins where they bind either the carboxyl-terminal sequences of proteins or intemal 
peptide sequences that are involved in forming macromolecular channal complexes like those that have 
been described for APXL. Thus, Applicants ' assertions that the protein of the present invention, like 
APXL, is indeed a channel protein is fully consistent with the presence of the PDZ domain contained 
within the protein. Absent any evidence of record that the described PDZ domain somehow fails to 
function as it does in related proteins, the Examiner has failed to meet his/her burden of estabUshing that 
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the Applicants* assertion of protein function is not credible. Accordingly, the Examiner is respectfully 
requested to either provide data that substantially and specifically refutes the Applicants' asserted 
function/utility, or withdraw the rejection. 

Further, Applicants respectfully submit that the present situation parallels Example 1 0 of the 
PTO's Revised Interim Utility Guidelines Training Materials (pages 53-55), which establishes that a 
rejection under 35 U.S. C. § 101 as allegedly lackingapatentableutilityand under 35 U.S. C. § 112, 
first paragraph as allegedly unusable by the skilled artisan due to the alleged lack of patentable utihty, 
is not proper when there is no reason to doubt the asserted utility of a fiill length sequence (such as the 
presently claimed sequence) that has a similarity to a protein having a known function. The function of 
channel proteins such as that of the present invention is known to those of skill in the art. Thus the 
rejection of the presently claimed invention under a 35 U.S.C. § 101 and a 35 U.S.C. § 1 12 first 
paragraph utility rejection should not have been made and should thus be withdrawn. 

Although the above discussion is believed to be dispositive of the utility issue. Applicants would 
like to further direct the Examiner ' s attention to the parts of the specification that describe the use of 
sequences in a gene chip format to provide a high throughput analysis of the relevant cellular 
"transcriptome", including assessing temporal and tissue specific gene expression patterns, particularly 
using a high throughput "chip" format (specification at page 4, line 1 0 through page 1 2). The Action, 
however, discounts Applicants' assertions regarding such uses of the presently claimed polynucleotides 
on DNA chips, perhaps based on the position that such a use would allegedly be generic. As set forth 
in Applicants' previous Responses, given the widespread utility of such "gene chip" methods using 
public domain gene sequence information, there can be little doubt that the use of the presently 
described sequences which encode a human channel protein and has been shown to be expressed in 
human liver, mammary gland, salivary gland, lung carcinoma cells but not the many other human tissue 
types tested. Thus, Applicants have identified nucleic and amino acid sequences which encode a human 
channel protein and a characterized tissue expression pattern. 

DNA chips clearly have utility, as evidenced by hundreds of issued U.S. Patents, as exemplified 
by U.S. Patent Nos. 5,445,934, 5,556,752, 5,744,305, 5,837,832, 6,156,501 and 6,261,776 
(Exhibits E- J; copies of issued U. S . Patents not provided pursuant to current United States Patent and 
Trademark Office policy). Accordingly, the present sequence has a specific utility in such DNA chip 
applications. Clearly, compositions that enhance the utility of such DNA chips, like the present 
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sequences, which encode a human channel protein, have identified polymorphisms and a characterized 
tissue expression pattern, must have utility. The sequences of the present invention which encode a 
human channel protein and characterized tissue expression patterns provide specific markers for the 
human genome (see chromosome mapping evidence provided with Applicants ' prior response), and 
that such specific markers are targets for discovering drugs that are associated with human disease. 
Thus, those skilled in the art would instantly recognize that the present nucleotide sequence would be 
an ideal, novel candidate for assessing gene expression using, for example, DNA chips, as the 
specification details. Accordingly, the present sequence has a specific utility in such DNA chip 
applications. Clearly, compositions that enhance the utility of such DNA chips, such as the presently 
claimed nucleotide sequence, must also be usefial. 

The Examiner is fiarther requested to reconsider that, given the huge expense of the drug 
discovery process, even negative information obtained using these specific markers of expression of 
a human channel protein with a characterized tissue expression pattern provides very specific markers 
for the human genome and have great "real world" practical utility. Knowing that a given gene is not 
expressed in medically relevant tissue provides an informative finding of great value to industry by 
allowing for the more efficient deployment of expensive drug discovery resources. Such practical 
considerations are equally applicable to the scientific community in general, in that time and resources 
are not wasted chasing what are essentially scientific dead-ends (fi"om the perspective of medical 
relevance). Clearly, compositions that enhance the utility of DNA gene chips, such as the presently 
claimed sequences encoding a human channel protein, must in themselves be usefiil. Moreover, the 
presently described human channel protein provides uniquely specific sequence resources for identifying 
and quantifying full length transcripts that were encoded by the corresponding human genomic locus. 
Accordingly, there can be no question that the described sequences provide an exquisitely specific 
utility for analyzing gene expression. Thus, the present claims clearly meet the requirements of 
35U.S.C. § 101. 

Finally, while Appellants are well aware of the new Utility Guidelines set forth by the USPTO, 
Appellants respectfully point out that the current rules and regulations regarding the examination of 
patent applications is and always has been the patent laws as set forth in 35 U.S. C. and the patent rules 
as set forth in 37 C.F.R., not the Manual of Patent Examination Procedure or particular guidelines for 
patent examination set forth by the USPTO. Furthermore, it is the job of the judiciary, not the USPTO, 
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to interpret these laws and rules. Appellants are unaware of any significant recent changes in either 
35 U.S.C. § 101, or in the interpretation of 35 U.S.C. § 101 by the Supreme Court or the Federal 
Circuit that is in keeping with the new Utility Guidelines set forth by the USPTO. This is underscored 
by numerous patents that have been issued over the years that claim nucleic acid fragments that do not 
comply with the new Utility Guidelines. As examples of such issued U.S. Patents, the Board is invited 
to review U.S. Patent Nos. 5,817,479, 5,654,173, and 5,552,281 (Exhibits K-M; each of which 
claims short polynucleotides; copies of issued U.S. Patents not provided pursuant to current United 
States Patent and Trademark Office policy), andrecentlyissuedU.S. PatentNo. 6,340,583 (Exhibit 
N; which includes no working examples; copy of issued U.S. Patent not provided pursuant to current 
United States Patent and Trademark OflBce policy), none of which contain examples of the "real-world" 
utilities that the Examiner seems to be requiring. As issued U. S . Patents are presumed to meet all of 
the requirements for patentability, including 35 U.S.C. §§ 101 and 1 12, first paragraph (see Section 
VmCB), below). Appellants submit that the present polynucleotides must also meet the requirements 
of 35 U.S.C. §101. While Appellants understand that each application is examined on its own merits, 
Appellants are unaware ofany changes to 35 U.S.C. § 101, orin the interpretation of 35 U.S.C. § 101 
by the Supreme Court or the Federal Circuit, since the issuance of these patents that render the subj ect 
matter claimed in these patents, which is similar to the subject matter in question in the present 
application, as suddenlynon-statutory or failingtomeettherequirementsof35 U.S.C. § 101. Thus, 
holding Appellants to a different standard of utility would be arbitrary and capricious, and, like other 
clear violations of due process, cannot stand. 

For the reasons described above, the present invention clearly has specific, substantial, credible 
and well established utility. Therefore, Applicants submit that the rej ection of claims 1-12 under 3 5 
U.S.C. § 101 has been overcome and the Examiner is respectfiiUy requested to withdraw the pending 
rejection of claims 1-12 under 35 U.S.C. § 101. 

III. Rejection of Claims Under 35 U.S.C. S 112. First Paragraph 

The Action rejects claims 1-12 under 35 U.S.C. § 1 12, first paragraph, since allegedly one 
skilled in the art would not know how to use the invention, as the invention allegedly is not supported 
by a specific, substantial, and credible utility or a well-established utility. Applicants respectfully 
traverse. 
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Applicants submit that as claims 1-12 have been shown to have "a specific, substantial, and 
credible utility", as detailed in section n above, the present rejection of claims 1-12 under 
35 U.S.C. § 1 12, first paragraph, cannot stand. 

Applicants therefore request that the rejection of claims 1-12 under 35 U.S.C. § 1 12, first 
paragraph, be withdrawn, 

IV, Conclusion 

The present document is a full and complete response to the Action. In conclusion. Applicants 
submit that, in light of the foregoing remarks, the present case is in condition for allowance, and such 
favorable action is respectfully requested. Should Examiner Myers have any questions or comments, 
or believe that certain amendments of the claims might serve to improve their clarity, a telephone call 
to the undersigned Applicants* representative is earnestly solicited. 



Respectfully submitted, 



February 20. 2004 
Date 




Attorney for Applicants 



LEXICON GENETICS INCORPORATED 
(281) 863-3333 



Customer # 24231 
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J Cell Biol. 1992 Dec;l 19(6):1497-506. Articles. Links 

Primary structure of an apical protein from Xenopus laevis that participates in 
amiloride-sensitive sodium channel activity. 

Staub O, Verrey F, Kleyman TR, Benos DJ, Rossier BC, Kraehenbuhl JP. 

Swiss Institute for Experimental Cancer Research, University of Lausanne, Epalinges. 

High resistance epithelia express on their apical side an amiloride-sensitive sodium channel that 
controls sodium reabsorption. A cDNA was found to encode a 1 ,420-ammo acid long polypeptide 
with no signal sequence, a putative transmembrane segment, and three predicted amphipathic 
alpha helices. A corresponding 5.2-kb mRNA was detected in Xenopus laevis kidney, intestine, 
and oocytes, with weak expression in stomach and eyes. An antibody directed against a fusion 
protein containing a COOH-terminus segment of the protein and an antudiotypic antibody known 
to recognize the amiloride binding site of the epithelial sodium channel (Kleyman, T. R., J.-P. 
Kraehenbuhl. and S. A. Ernst. 1991. J. Biol. Chem. 266:3907-3915) immunoprecipitated a similar 
protein complex from [35S]methionine-labeled and from apically radioiodinated Xenopus laevis 
kidney-derived A6 cells. A single integral of 130-kD protein was recovered from samples reduced 
with DTT. The antibody also cross-reacted by ELISA with the putative amilonde-sensitive 
sodium channel isolated from A6 cells (Benos, D. J., G. Saccomani, and S. Sariban-Sohraby. 
1987. J. Biol. Chem. 262:10613-10618). Although the protein is translated, cRNA injected into 
oocytes did not reconstitute amiloride-sensitive sodium transport, while antisense RNA or 
antisense oligodeoxynucleotides specific for two distinct sequences of the cloned cDNA inhibited 
amiloride-sensitive sodium current induced by injection of A6 cell mRNA. We propose that the 
cDNA encodes an apical plasma membrane protein that plays a role in the fimctaonal expression 
of the amiloride-sensitive epithelial sodium channel. It may represent a subunit of the Xenopus 
laevis sodium channel or a regulatory protein essential for sodium channel function. 

PMID: 1334959 [PubMed - indexed for MEDLINE] 
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J BiolChem. 1999 Aug 13;274(33):23286-95. Related Articles. Links 



FREE full text article at 
www.jbc.org 



Association of the epithelial sodium channel with Apx and alpha-spectrin in A6 
renal epithelial cells. 

Zuckerman JB, Chen X, Jacobs JD, Hu B, Kleyman TR, Smith PR. 

Department of Medicine, University of Pennsylvania, Philadelphia, PA, USA. 

Recent molecular cloning of the epithelial sodium channel (ENaC) provides the opportunity to 
identify ENaC-associated proteins that function in regulating its cell surface expression and 
activity. We have examined v/hether ENaC is associated with Apx (apical protein Xenopus) and 
the spectrin-based membrane cytoskeleton in Xenopus A6 renal epithelial cells. We have also 
addressed whether Apx is required for the expression of amiloride-sensitive Na(H-) currents by 
cloned ENaC. Sucrose density gradient centrifugation of A6 cell detergent extracts showed co- * 
sedimentation of xENaC, alpha-spectrin, and Apx. Immunoblot analysis of proteins co- 
immunoprecipitating under high stringency conditions from peak Xenopus ENaC/Apx-containing 
gradient fractions indicate that ENaC, Apx, and alpha-spectrin are associated in a macromolecular 
complex. To examine whether Apx is required for the fimctional expression of ENaC, 
alphabetagamma mENaC cRNAs were coinjected into Xenopus oocytes with Apx sense or 
antisense oligodeoxynucleotides. The two-electrode voltage clamp technique showed there was a 
marked reduction in amiloride-sensitive current in oocytes coinjected with antisense 
oligonucleotides when to compared with oocytes coinjected with sense oligonucleotides. These 
studies indicate that ENaC is associated in a macromolecular complex with Apx and alpha- 
spectrin in A6 cells and suggest that Apx is required for the functional expression of ENaC in 
Xenopus epithelia. 

PMID: 10438504 [PubMed - indexed for MEDLINE] 
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1: Hum Mol Genet. 1995 Mar;4(3):373-82, Related Articles. Links 

Cloning of a human homologue of the Xenopus laevis APX gene from the ocular 
albinism type 1 critical region. 

Schiaffino MV, Bassi MT, Rugarli EI, Renieri A, Galli L, Ballabio A. 

Department of Molecular arid Human Genetics, Baylor College of Medicine, Houston, TX 7703 0, 
USA. 

Ocular albinism type 1 (OAl) is an X-linked recessive disorder characterized by a major 
impairment of visual acuity, nystagmus, strabismus, photophobia and retinal hypopigmentation. 
From the analysis of patients carrying deletions and translocations involving the distal short arm 
of the X chromosome (Xp22.3) we have identified a region of approximately 110 kb in v/hich the 
OAl gene must lie. We have extensively searched for genes in this region using a variety of 
techniques which included exon amplification, cDNA selection and direct hybridization of cosmid 
inserts to cDNA libraries. Putative exons identified by exon amplification were used to screen a 
human retina cDNA library and several cDNA clones corresponding to an approximately 7.5 kb 
transcript were isolated and characterized. Transcripts of this newly identified gene were found to 
be abxmdant in retina and melanoma and could also be detected in brain, placenta, lung, kidney 
and pancreas. Literestingly, sequence analysis revealed that this new gene encodes a 1616 amino 
acid protein sharing significant similarities with the Apical Protein from Xenopus laevis (APX) 
# which is implicated in amiloride-sensitive sodium channel activity. The gene, termed APXL 
(APX-Like), spans approximately 160 kb, contains 10 exons and covers over 70% of the 110 kb 
critical region for OAl . A truncated pseudogene sharing very high levels of homology with the rat 
eIF-5 gene, a eukaryotic translation initiation factor, was found to lie in the middle of intron 1. 
APXL was found deleted in two patients with contiguous gene syndromes including OAl and in 
one patient with isolated OAl. Mapping, expression and patient analysis data led us to consider 
the APXL gene a strong candidate for the OAl gene, DNA from 57 unrelated patients with OAl 
was, therefore, scanned for mutations in the coding region, using both SSCP analysis and direct 
sequencing. No functionally significant mutation was identified, suggesting that APXL is not 
directly involved in OAl. Further studies are needed to clarify the physiologic role of this highly 
conserved gene. 

PMID: 7795590 [PubMed - indexed for MEDLINE] 
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ACCESSION 
VERSION 
DBSOURCE 
KEYWORDS 
SOURCE 
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REFERENCE 
AUTHORS 

TITLE 
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NP_001640 1616 aa linear PRI 20-DEC-2003 

apical protein of Xenopus-like ; APX homolog of Xenopus [Homo 
sapiens] . 
NP_0 0164 0 

NP_00164 0 . 1 01:4502175 
REFSEQ: accession NM 001649.2 

Homo sapiens (human) 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi ; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. 
1 (residues 1 to 1616) 

Schiaffino,M.V. , Bassi,M.T. , Rugarli , E . I . , Renieri,A., Galli,L. and 
BallabiO/ A. 

Cloning of a human homologue of the Xenopus laevis APX gene from 
the ocular albinism type 1 critical region 
Hum. Mol. Genet. 4 (3), 373-382 (1995) 
7795590 

REVIEWED REFSEQ: This record has been curated by NCBI staff. The 
reference sequence was derived from X83 54 3 . 1 . 

Summary: The protein encoded by this gene shares significant 
similarities with the apical protein from Xenopus laevis which is 
implicated in amiloride -sensitive sodium channel activity. This 
gene is a strong candidate gene for ocular albinism type 1 
syndrome . 

Location/Qualifiers 
1..1616 

/organism="Homo sapiens" 
/ db_xr e f = " t axon : 9 6 0 6 " 
/ chr omo s ome = " X " 
/map="Xp22 .3" 
1. .1616 

/product= "apical protein of Xenopus-like" 
/note="APX homolog of Xenopus" 
25.. 106 

/region_name="PDZ domain, PSD95 (post synaptic density 
protein) DlgA (Drosophila disc large tumor suppressor) 
ZOl, a mammalian tight junction protein domain" 
/note=" PDZ" 
/ db_xr e f = " CDD : 5335 " 
variation 1607 

/replace="L" 
/replace=:"F" 

/ db_xr e f = " dbSNP : 2073942 " 
CDS 1..1616 

/gene="APXL" 

/coded_by="NM_001649.2 :91. .4941" 
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/note="go__f unction: amiloride-sensitive sodium channel 
activity [goid 0015280] [evidence TAS] [pmid 7795590] ; 
go_f unction: protein binding [goid 0005515] [evidence 
lEA] ; 

go_process: intracellular signaling cascade [goid 0007242] 
[evidence lEA] " 
/db_xref = "GenelD : 357 " 
/db_xref ="LocusID: 357" 
/ db_x r e f = " M I M : 300103 " 

ORIGIN 

1 megaeprarp erlaeaetra adggrlvevq Isggapwgft llcggretigep IvitJcieegs 
61 kaaavdklla gdeivgindi glsgfrqeai clvlcgshlctl Jclwlcrrsel gwrphswtiat 
121 ]cfsdshpela aspftstsgc pswsgrlihas ssshdlsssw eqtnlqrtld hfsslgsvds 
181 Idhpssrlsv aksnssidhl gshskrdsay gsfstssstp dlitlskadts saenilytvg 
241 Iweaprqggr qaqaagdpqg seeklscfpp rvpgdsgkgp rpeynaepkl aapgrsnfgp 
301 vwyvpdkkka pssppppppp Irsdsfaatk shekaqgpvf seaaaaqlift alaqaqprgd 
361 rrpeltdrpw rsahpgslgk gsggpgcpqe aliadgswpps kdgassrlqa slsssdvrfp 
421 qsphsgrlipp lysdhsplca dslgqepgaa sfqndsppqv rglsscdqkl gsgwqgprpc 
481 vqgdlqaaql wagcwpsdta Igaleslppp tvgqsprhhl pqpegppdar etgrcypldk 
541 gaegcsagaq epprasraek asqrlaasit wadgessric pqetpllhsl tqegkrrpes 
601 spedsatrpp pfdahvgkpt rrsdrfattl rneiqmhrak Iqksrstval taageaedgt 
661 grwraglggg tqegplagty kdhlkeaqar vlratsfkrr dldpnpgdly peslehrmgd 
721 pdtvplifwea glaqppssts ggphpprigg rrrftaeqkl ksysepekmn evgltrgysp 
781 hqhprtsedt vgtfadrwkf feetskpvpq rpaqkqalhg iprdkperpr tagrtcegte 
841 pwsrttslgd slnalisaaek agtsdlprrl gtfaeyqasw keqrkplear ssgrclisadd 
901 ildvsldpqe rpqhvligrsr sspstdtiykq easvelrrqa gdpgepreel psavraeegq 
961 stprqadaqc regspgsqqli ppsqkapnpp tfselslicrg apelpregrg ragtlprdyr 
1021 yseestpadl gpraqspgsp lliargqdswp vssallskrp apqrppppkr eprryratdg 
1081 apadapvgvl grpfptpspa sldvyvarls Ishspsvfss aqpqdtpkat vcergsqhvs 
1141 gdasrplpea llppkgqlilr Iqtatmetsr spspqfapqk ltdkpplliq dedstrierv 
1201 mdnnttvkmv pikivhsesq pekesrqsla cpaeppalpli glekdqiktl stseqfysrf 
1261 clytrqgaep eaphraqpae pqplgtqvpp ekdrctsppg Isymkakekt vedlkseela 
1321 reivgkdksl adildpsvki kttmdlmegi fpkdelillee aqqrrkllpk ipsprsteer 
13 81 keepsvpaav slatnstyys tsapkaelli kmkdlqeqqe Iieedsgsdld lidlsvkkqel 
1441 iesisrklqv Ireareslle dvqantvlga eveaivkgvc kpsefdkfrm figdldkwn 
1501 lllslsgrla rvenalnnld dgaspgdrqs llekqrvliq qhedakelke nldrrerivf 
1561 dilanylsee sladyehfvk mksaliieqr eledkihlge eqlkclldsl qpergk 

// 



Disclaimer | Write to the Help Desk 
NCBI I NLM I NIH 



Jan 29 2004 15:38:25 



http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db==protein&val=45021^ 



2/18/2004 



NCBI CD Summary EXHIBIT D Page 1 

^ NCBI NCBI Conserved Domain Summary 

New Search PubMed Nucleotide Protein Structure CDD Taxonomy Help? 



Querys qi | 4502 175 | ref I NP 001640.11 apical protein of 
Xenopus-like; APX homolog of Xenbpus [Homo sapiens] 
(1616 letters) 
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Mazumder R, Nikolskaya AN, Panchenko AR, Rao BS, Shoemaker BA, Simonyan V, Song JS, 
Thiessen RA, Vasudevan S, Wang Y, Yamashita RA, Yin JJ, and Bryant SH (2003), ''CDD: a curated 
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